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L — ttS# 2 ? {kTW&S! “Ufs” 
iZ^feVcM 4aSB A a^*jiS*[P(S-co-Cat)], P 
®l, S**^z*». co#SWS, Cat*^ “)$Jb” tt'&fti; 





*tM=Fe, Co; X-Cl; R', R 2 , R s . R 4 *H, Me, Pr , -Bn Jt+ 

„ = o-4; 

S, *ilJi#«- ; F4k “»JS” Bffl»*¥#Sa^(MAO), a 

a ¥ SS£U&(MMA0 )s£E®2£ BE ; 

«tt,5PJ6<j«^aeiPT: 

l). ««#5?RM* J& 





&55R 0.1~0.2mol 



0.05~0.1mol ftl&Sft 8-10 'J'ft , 




10-12 'hBt/n. fi5A200~400ml *4'. 

N-*#«*3SK-. <*$ 30.0-84.3%; » 50~200ml 

¥3f S®5Rlltl A N-ffiSSSK 0.05-0.2mol ffl ZnCl 2 0.05~0.2mol> S^C^THl 

a 5 _8 ^8«A£*{MfW*«®+. 

4-tt&#55K; /*$ 25.2-70.9%! 

W20~30ml3E*¥S?**§ftJ. ¥ffi0.5~lmi, 3SR 0.8-1.5ml ^ 2.6-“ Z.K 

#tte6 1-11.4mmolttS®T«#Sfi3-4A. ffUmfeiffifc. &*• W& 

mmmi: 1 

(5 3 8-5 Oramol®# SEISED. 8.3~10.9mmol «g*5SR. l~2ml ¥®. 8 
ASiJ20~30ml«#«ElO= l®£M¥®/-«¥&®£«*+' 

0#8~iO'JMtt, mft&m.-. a«, EP^W»SL3E»®#. J**: 




1 Stt. fiias# 1-5-3 'J'W. MSi^SS- JPEB^iKiSUiH#®*- # 
ffliEskiSt»3-5»C, *£$**• <*$ 92-96%! 

4) BET “*S” flKMPJWSIfc 

*Z.» 5-1 Oml. m-%Tm 0.3~0.5g,««jDApj 30~5to. J® = 

$03, 80'Ca<)*JS t t 3 #S 8-10 'J'lff: #8S£lfiJU>* ±Eit)S 

4Sfi#*t«*inA¥*sES^ 
50-1 oomi. Taw**********' 

2500, Z.SIE o~50t:SS l 'MUf. S-S' i%&®M I fS®! l S',ESS. 4S 




#=? 40r*S^ift24*Bt. 

2Mmm* i m ms” »£a^(www*j 

r2 > r3 ' r4 *^$« 

-1 “7%Jb” 

(MMAO). 

4.*ittjfiUf* i “ms* 

5Mmm* i “ssb* 




n&o . • . ' 

1995&±1&RnttTtiW&l*M%--tL^7]Vb> g^fi^AAC! 

&&&%> ^3Mjg < t^^c pfr, 

“-&%” mmmmtovt&ztm 

ACir&ft£^o —AAA¥» Brookhart^A^&DuPont&n) (J.Am.Chem. 
Soc. 120. 4049 (1998), WO98/30612, w098/27124) ft Gibson BP 

(Chem. Commun.849. 1998, W099/12981) 

00121820.4 "«HHt u ms” 

x±ms., 

M “7%Js” 

jg» “i%fe n wjt 

*£$&!& (ft A ft B Mit#^./£> A ^J&^&5^[P(S-co-Cat)], 

P^&f£$l, S%M3EZffi> Cat£^ “5£B” A# 




8#tfnT. 




HM n — 0-4 

Jt+R»xm 

^■ ; ff«ssaaa^*z.*s**-ffi®tt.»a>io g5A#?tiR8. nm&# 
ytt, “mts” «ee*-fr«ft.5pj. bs»*¥*s*,«(mao), »»¥«§»& 

(MMAO)Sffi&¥98. 

WttJPJWM'S-aSinT: 
l). «g#5IRM«& 




0.1~0.2mol #»«*aSE«6g*« 0.05~0.1mol iP»0# 8-10 /J'W, »- 
9ttS 10-12 <)'WJh, (ffiA 200-400ml A4 1 . tnAS.W.’tttttt^SS.Wtt. 
Z.8|», N-«£*7?K. 30.0-84.3%. & 50~200ml 

^SSASSIJnA N-tf6g#5SE 0.05~0.2mol W ZnCl ; 0.05~0.2mol, fl/HUT® 

« 5-8 /J'W. &»MAS,fUfc«fKl*i§* c t 5 . T 

*sa«iBaffiists» 4 -« 6 &* 5 ?K. rm 25.2-70.9%. 




2 ) 

W 20-3 Oml 3E*¥#*»#I. ¥K 0.5-lml; »R 0.8-1.5ml ^ 2.6-~ZLR 
SHtHS 6.1~11.4mmol ££fiT»#£l$ 3-4 #rtt#feSiiS. iliS, Hig. , 

ft 3.8-5.0mmol i£B3ER4fc£®. 8.3~10.9mmol IK. l~2ml ‘FK, in, 

ASl20-30mlS#IRtfclO: l a£W¥»/X*BR«-fr*«4>. IWT 

mss 8~io *nt. wmftfesue. ,'a»v bp»**h®=3ere#, >* 

42.3%-80.4%. 

3) 





. U 30~40mi m 
1*05: 

i s». siaa# i.s-3 *2«is» iBiEB^iKisaisft^*. # 

fflIEBl&i5fe»3-5ft, X£4H». ^ 92-96%. 

4) “551b” AMMBIW1W& 

«5B«.3E*«:#T. #-g-W««#fflW ‘3EB” *Ht?PJ 2~l0mmol, 
ftZ.*# 5-1 0ml. 0.3~0.5g,l£»iOA8J 30~50ml ¥*4"'®^ 

$9, j*J5S SorM*^** 8-10 /J'W. ±*s® 

WfflIEE.lrciSfc&^#;. *T. 

£»*£tt3E>iK3efc*#T5afir. 1 

50-1 00ml. Al/M=500~2500 . Z>j*=F 0-50 

'CSfi 1 4'W, 

4 J i?i£»3&, # ; 5 1 40t:JC24 1 lS24'J'W. 

%mm l : «S#3?KM1M& 

2. 6--#W#*K 0. 2mol o. lmol iP«S®a 8 />w, ft 

E12'J'Bl/s. ($A 400ml *4". iPAa.fUfcttttS5jS3.5Stt. BSiftft. X£ 
ft4§l53Sfl£isKjS> B N-jS l^iS - 2. 6- — 18. 33g, 84. 3%. W 100ml 



• • 



jJP A 0. 084mol fP ZnCl 2 0. lmol, M. 

niTMii 5 *»*, ft#, tha 

nmx±&u®m*, ^ 

a M gso 4 ^4i, MmM’t&n 4-*&fw-2. 12. 92 g , 

^70.9%. 

zimit 

2-#TS$^ 0. lmol ft l-'M-2-T% 0. 05mol ft ft gift 10 'M, ft#, 
WlSAO'MJg, ffiA 200ml A¥, ZMWBL, M 

ffcftftjgtfffift*. n N-(2-¥S^^S)-2-#TS^K 5. 35g, 52. 7%» VX 

200ml ¥^$M, in A N-(2-fiMil)-2 0. 2mol ft ZnCl 2 

o.2moi,Min^Tin^Il]^8/>Bt, ft#, iASit^^jgk't 1 - 

SIAlWit. ZLM&%L, 

m, ^AM g so 4 ^, 

24.89 g, j £c ^61.3%o 

2.6--¥S$K0.12mol ft 1-^-2-$$ 0. 06mol MM 9 W, ft#, 
M 10 smjS, m\ 300ml A¥, ZM&W, % 

ZfamfsUB.Mffin N-(2-Z,SR^S)-2.6--¥S^ 3. 72^7*^ 32.8% e 
£1 80ml ¥^^J, iPAN-(2-Z 4 S^^S)-2.6--^S^K0.05mol^PZnCl 2 
O.O5mol,S^^T»0^t 7 W, ft#, f$Aa&ttfftA*§$*, 

m, SIAlWilt, Z.M&M, £■# 

WftJI, ^AMgS0 4 z F'^, ^E^tg#4-(2-Z J g^*)-2.6-- 

¥S^)K2.77g, j fic $29.3%o 

«$i4: 

2. 6-~#fW 3£& 0. lmol ft l-'&-2-m%i 0. 05mol iq&0$jfL 10 <Mtf, 
iP, fifcg 12 /JnBUS, f$A300ml A¥, £H3£IX, 

# N-(2-TI^^S)-2.6-r#^If!g 4.09g,7*>£ 
30. 0%c ^ 50ml , iP A N- (2-TS^^S) “2. 6-“ 0. 05mol 

|P ZnCl 2 O.OSmol.a^^TiP^lHl'ijl 8 />Bt, ^iP, MAH^,^A^^4 I , 

ix, ^7XMgso 4 ^p#, ms.m^n 4-(2-ti^^ 

S)-2.6--^*^3.44g, J fic $25.2%o 

- 4 - 




&, 30ml 1ml ¥®*<Ift5J!), 1.5ml 2.6--JtP3S¥RtO 

11.4mmol 2,6--Z,K*»lt®?ESfiTft#glS 3 A, i§«S£ltfe. ft**® 
#i§«, IpAA&^tK 30ml, aajtfei®£, ass. iffiSMRttSUt 3: i « 
£ME31^— l£¥)«S£S*®Sffi, ® 5.0mniol 

10.9mmol 2.6-Z.#]^36-4-l^SIS3£R, 2ml ¥®?lPAa 30ml 

SftSitfc 10: l S£&<j¥B/:r«¥&?l-£«#+. 8 'Wit, » 

iSC^SSU, i #W»aM-tERE#C 36 H ) ,N 3 2.094g,! fi: * 804%. 

gmi 6 : 

&. 20ml *7K¥B»^5PJ, 0.8m) 1.0ml 2-#T»*K» 

7.6mmol 2,6--Z,R*«£SifiTS#S!$ 4 A. *g«S3tltfe, J4*ASP 

#®jpj, jnA*»^* 30mi, .itiafre,!®®,' as, m jMStmtt 3= i m 

£WiE3)^r&¥l&«1^g&®Sa.»tt#S#W#®Rtt£®.lK3.8mmol 
WSERft-ntttO 8.3 mmol 2-#T#-4-(2-if *pWa)t£B:, 1ml ¥8ipASl 
20ml «#«tt 10= 1 S-&lK)¥B/-§l¥&S-£*§*¥, 10 

/Wit, aiastttsai, thuss. #w*aM=aEKE# c 33 h„,n 3 i.2i4 g , 

VJ. 28ml A*¥BABM. 0.5ml ¥®Afttt.M, 0.8ml 2.6 -~:»P3#*R 
to 6.1mmol 2,6-— 3.5 A, $?7l£J=.^£i)t'fe> ttli 

*«?#««,' jpa*®? * 30mi, ma*e.siis, as. 

i ®-&wiEsjs/-a¥^is^'^*aafB, a 

4.0mmol ^¥-5 ERtfc'o'^ltO 8.74mmol 2.6-— ¥$-4-(2-2L,$Pt#&=S?)tj£R, 1.5ml 

¥KtaAa25ml®ft«tt 10: lSg^M¥B/=*.¥^«^«+, 

T0® 9 'J'Bt, ttiSS^SM, !4-9 SjiSI, 3EKE# o- C„H 43 N, 

1.35g, ^¥68.5%. 

W30ml3B*¥BA«5W, 0.8ml ¥®A«4WPJ, 1.0ml 2.6-^ ¥*#KtD 
7.6mmol 2,6-— 3RSPlti5l:^ 3 A, ttiAAnH 

IP AA&A* 30ml, iBattfiifiS. a®, iftSJSR-ftStfcS: IS 

£MIEB*l/-m¥&S-£&»*afi,#tt»fi»M#ffiRtt-&tl.«4.0mmol 

8.72mmol 2.6-~^SS-4-(2-TS^»S)^R- 1ml ¥KiP- 
AH 25ml ft#«tb 10: l S-nM¥B/— S.¥KS-frS*‘t', flaWTIslS 




#^X5r»fittr3EKE4*.C 36 IWI,0.881g, 

^42.3%o 

'£3E*3E*A m 1.51mmol £ifc 5 ffiffl&m IW 
40ml JP A 1.44mmol HA'&Zl&ft:#:, £&& 

# 1.5 />#, #fflIES&$ft&3ft, M 

S^flt,- IP# C^N/eCl, 0.908g, ^^97.4%o 

& 2.11mmol 5 #r#J&8<]@fi 

ft C 36 H 47 N 3 mi&T 30ml lllA 2.00mmol 

MW3'\'rt> #J8lES£t25fc& 5 &, 

E^P*£, BP#C 36 H 47 N 3 CoCl 2 1.216g, j £c $93.7%o 
11 * 

M 1.51mmol 6 

ft C 33 H 41 N 3 35ml 0i£l&Pi4 , » #PA 1.44mmol HA o'— &#.$;, ^ 

2 <h&t, 3^5!$&£f§» JPlEB^ffi^; &!!]#$& A > 4 

&, 6P#C 33 H 41 N 3 FeCl 2 0.835g, j £c ^95.8%o 

£$|#| 12 : 

£^^ 7 K&ifm^&tf’&#T, & 2.27mmol £$#1 7 #T$lJ#6<jgB 
ft C 34 H 43 N 3 *§J$A 35ml EK,^ 1 * 5 , #PA 2.16mmol ^ 

&, %$.=¥-&, iP#C 34 H 43 N 3 FeCl 2 1.232g, 92.0% e 

%MM 13: 

M. 2.00mmol £J6#J 8 

ft C 36 H 47 N 3 40ml iJPA 1.90mmol 3 stK — 

3 Afcf, 5 ft, 

IP# C 36 H 47 N 3 CoC 1 2 1.14g, 92.6% o 

£$fi#|14: ^4fcfrJ 

^5cfL5EA^#T» ^ lO.Ommol 9 

C 36 H 47 N 3 FeCl 2 » JpA?!j 50ml ^JlA 10ml P 0.5g 

8o*cti?aA^ c f 3 ^^ io 




mitm A p[S-co-(o-C 3 6 H 47 N 3 FeCl 2 )], Fe 0.088wt%o 

£j&#jl5: MIM AMM ' 

51 4.0mmol 10 

C 36 H 47 N 3 CoC 1 2 , jjpAI'J 30ml ¥3£4'» #JPA 8ml 0.4g 

80tm$&J!M&4 , fi& 8 /Mttt ft 

ills IWiEBfcift* 3 ft, gp#« 

foM Atft p[S-co-(o-C 36 H 47 N 3 CoCl 2 )], S8£$r£l;>*J 0.247wt%o 

£M0'J16: 

£3Efc3E*&#“F. 51 5.0mmol £Sfe 11 
C 33 H 4 ,N 3 FeCl 2 , tlP A l!) 40ml T'flk fft ¥ ‘F > # #P A 1 Oml Zj $ #1 0.4g fl| 

gO'CifMTK^^S/S 9 /hBt, ^iPSJEM, A 

fa .nm*#*’ nmtttii#* 4 ft, bp#« 

4fc^J A^a^p[S-co-(o-C 33 H 41 N 3 FeCl 2 )], »£**** 0.172wt%. 

17: BUM A 

£5E£l.55zK&#T, 2.0mmol %tfo 12 

C 34 H 43 N 3 FeCl 2 > JjpAI'J 30ml #*PA 5m\ 3ZZs%i%\ 0.3g 

8orif M7jc$§4 , ixI& 8 /hBt, }4-£PS^$&» fl5 
ills ±JI^$JElESj&$5l&» H El iEB&Bfeifc 3 ft, SP#^i 

{fcfrj A p[S-co-(o-C 34 H 43 N 3 FeCl 2 )] » 0.407wt%o 

18: f£4fcflJ Affl^ttiW# 

£?C&5EA&#T> 5l7.0mmol£J£ 13 

C,,H 47 N 3 CoC1 2 , JpAI'J 40ml > #t)PA 9ml 0.4g ^ 

®L“J5TflS. SO'C-H^tK^^ 10 /hBt, <^£PM£i&, 

$iils ±JIillftEIIEBffiiJt$£» WJBiEB^Ufc 4 ft, BP& 

A m p[S-co-(o-C 36 H 47 N 3 CoCl 2 )] , »£«*** 0.41 lwt%. 

SfcJHW 19: Za^^'n 

£ 200ml 3&$lxj&}f64 , }JPA 50ml ¥*£> ^ffialA 
ft, £Jf#Tf£ftt)0A 2ml 2.2M 

jfq o.l27g 14 A p[S-co-(o-C 36 H 47 N 3 FeCl 2 )]P<] 

O'CT^'p 1 '\'ttf ^ 

H, Z »»&& 3 40*CE$"F# 24 <hW, 

#H^tl8.04g, iiM^^ 4.02X10 6 g PE/molFe.hr. 

Sfci&#!!20: Z.ffiW'a 




3E&3&7K&# T. £ 200ml A 100ml S£g, ^EljEA 

ZjPltt, ?Em#T^^:inA 1.14ml 2.2M ft¥SIS&:£ft¥;£^ 

$£#] 0.0226g ft!£5<&#!l 15 #T$!j&ft4Itt.ft , J A £S.# p[S-co-(o-C 36 H 47 N 3 CoCl 2 )] 

ft¥3£$§$, so'CTI^a* i 'Mtt. 

«Fjff»*^«a#.'z.#*ar3 &, 4 o-ce£^*& 24 * 

ft, 0 . 57g, flifcft'** 5.7X10 5 g PE/raolCo. hr . 



50fL5E^K^#"F. £ 200ml Ifc^MlSHS+flUA 80ml ¥3£, ^fliilA 

0.455ml mm% 2.2M ft MMAO 

#1 0.065g ft$l&#!l 16 $T#J&ft > f£ > ffcfrJ A *&# p[S-co-(C 33 H 41 N 3 FeCl 2 )]W¥ 

IE'o£/S^ 50*CT^^ 1 'J'ft»'ffl‘& l%&«ftZJMr*tt&± 

fe&, Zi8?BI#fc&3&, 40 o C3££ r F^ 24 /hft, 

0. 48g, 2. 4X 10 5 g PE/molFe. hr e 

%MW 22: 

3:£1567K&#T» & 200ml l&^jxJ&JIEMnA lOOml ¥^» #J3s3IA 
£$#"Fft#:inA 0.91ml &J£3 j 2.2M ft MMAO 
0.0275g ft^S&'f?!l 17 A p[S-co-(o-C 34 H 43 N 3 FeCl 2 )]ft ¥ 

25VTW.& 1 'J'ft. lXa*«Z,»##»±& 

IS, £$&&& 3 &, 4010*2^ 24 *ft, 

ftM'Syj 5. llg, flifc***2. 56X10 6 g PE/molFe.hrc 




